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PRESENT DAIRY PRACTICE REGARDING OPEN AND CLOSED BARNS. 


In order that milk and butterfat may be produced economically, 
i) it is necessary to provide shelter of some kind for dairy cattle during 
i the cold, stormy seasons of the year. While the length of the stabling 
i) period varies in different sections of the United States, most dairy 
iu cows are now housed for at least five months, from November to 
Hi March, inclusive. 
mai An open-shed barn is usually partly or entirely closed on three 
Hie sides, leaving one side, usually the south or east, open. The shed is 
i) large enough to allow each animal sufficient room for comfort and 
exercise, the space allowed varying from 35 to 150 square feet for 
each cow. The animals are allowed the freedom of the shed except 
fat milking time. Usually there is a separate room into which the 
lcows are driven for milking. This room may accommodate all or 
only a part of them. In the latter case they are milked in groups. 
@ In the milking room the cows are groomed, milked, and fed grain, 
after which they are driven out and another group takes their place. 
| Roughage is fed in racks and troughs provided for that purpose in 
the open shed. 
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The closed barn consists of a barn entirely inclosed with stall 
room enough to accommodate the entire herd. The animals are 
kept in the barn during most of the late fall and winter, and in some 
dairies the entire year. 

It is almost the universal practice of dairymen to keep their cows 
in a closed barn of some type, although in recent years some have 
used the open shed. Advocates of the latter have maintained that 
the manure is handled more easily and is better preserved and that 
the cows yield more milk and butterfat and are healthier, cleaner 
and more comfortable than when confined in a closed barn. Dairy- 
men who have had experience in stabling cows both in closed barns 
and in open sheds disagree as to the merits of the two. In order to 
obtain definite and reliable information on the problem the experi- 
_ mental work hereinafter described was carried on at the Dairy Di- 

vision Experiment Farm, Beltsville, Md., near Washington, D. C. 
The results should be applicable to other parts of the country in a sim- 
ilar latitude. 
REVIEW OF PREVIOUS WORK. 


Fraser’ of the University of Illinois Agricultural Experiment Sta- 
tion, investigated the open-shed system of housing dairy cattle by 
sending out a list of 21 questions to dairymen in Illinois who used 
the open shed. The answers of the 18 dairymen who replied indi- 
cated that the milking barn was kept cleaner when the open shed 
was used, and that the cows and the milk were cleaner. In almost 
every case more bedding was required, and the cows showed no 
tendency to injure one another. In the latter connection it must be 
remembered that in the opinion of the Illinois dairymen mentioned 
above dehorning was believed to be necessary to the success of the 
open shed. All who replied to Prof. Fraser’s inquiry had either 
dehorned or polled cattle. In answer to the question ‘“‘ What do you 
consider the chief advantage of keeping cows in this way over ordi- 
nary stabling?” no one fact was so generally emphasized as the labor- 
saving feature of the open shed. 

In an investigation at the Maryland Agricultural Experiment 
Station conducted by Buckley and Lamson? the open stable was 
compared with the closed stable. ‘The following is a brief summary 
of the conclusions drawn from the experiment: 

The cost of construction for the open shed is smaller than for the closed barn. The 
cost of labor and the cost of milk, based on quality of feed consumed, is slightly less 


in the open shed than in the closed barn. In the open shed, manure is better pre- 
served and cows are kept cleaner. The supply of fresh air and light is also better. 


1 Fraser, W.J. “Should Dairy Cows be Confined to Stalls?’’ Tllinois Circular 93, 1904. 
2 Buckley, 8S. S., and Lamson, R. W. Open Shed Versus Closed Stable for Dairy Cows. Maryland 
Agricultural Experiment Station, Bulletin 177. 
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The effects of extremely low temperatures are practically negative in reducing the 
flow of milk. No bad results were experienced from cows horning or butting one 
another when allowed the freedom of the open shed. 

Davis,* at the Pennsylvania Agricultural Experiment Station, 
conducted an experiment in which the effect of open-shed housing 
for dairy cows was compared with the closed stable. He concludes 
as follows: 

It appears that the cows kept under the open shed have keener appetites and con- 
sume more roughage than those kept in stables. Sufficient protein was consumed 
under both systems to meet the requirements of milk and maintenance, The milk 
yield of the outside group decreased more rapidly each winter than that of the inside 
group. Sudden drops in atmospheric temperature caused decreases in milk yield 
for both groups, the outside group having slightly greater decrease. More bedding 
was required outside, but less labor was necessary to keep the cows clean. Both 
groups finished each winter trial in good health. 


THE EXPERIMENTAL WORK. 


The following details of three years’ experiments carried on at 
the Dairy Division Experiment Farm at Beltsville, Md., show the 
conditions under which the work was done. 


DESCRIPTION GF THE OPEN SHED. 


The shed used was of frame construction, 58 fect in length and 
35 feet in width, inside measurements. On the north end a space 
of 18 feet was partitioned off and inclosed for a milking room with 
stalls for 8 cows. It had a concrete platform, gutter, and alleyway. 
The cows were allowed the freedom of the shed except at milking 
time. The north end of the shed and the east and west sides up 
to within 18 inches of the plate were kept closed, while the south 
end, except for a fence to keep the cows inside when desired, was 
entirely open. On the south was a small dry paddock where the 
cows were permitted to exercise. The space available for the cows 
within the open shed, excluding the space of the feeding troughs, 
was a little more than 1,200 square feet, which allowed each of the 
16 cows housed in the shed approximately 75 square feet of floor 
space. Two doors opened into the milking room from the shed, 
one through which the cows were driven in to be milked and the 
other through which they were driven out after milking. 

This was the type of shed used during the first year of the experi- 
ment. For the last two years a new shed, entirely open on the 
south side, replaced the old one. The north side and both ends had 
large doors which swung from the top. In summer the doors were 


raised to permit a better circulation of air, but in the winter months, 
a I EE EI SIRES 2 EEA OEE SINE BN TER OLGA. nai A OS 

1 Davis, H. P. The Effect of Open-Shed Housing as Compared with Closed Stable for Milch Cows,” ~ 
Separate No. 14 (pp. 183-226), Annual Report, 1913-14, Pennsylvania State College. 1916. 
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while the experiment was in progress, the doors were lowered. For 
the purpose of the experiment there was no difference in the two 
structures. The new shed was built only a short distance from the 
main milking barn, so it was convenient to drive the cows from the 
open shed into the main barn to be milked; consequently both 
groups of cows were milked in the same structure during the last 
two years of the experiment. 


THE CLOSED BARN. 


The closed barn was of concrete construction, 36 feet by 594 feet, 
with stall room for 26 cows, and was equipped with concrete floors, 
mangers, and gutters. The cows faced the outside walls, and the 
alleyway behind them was 8 feet wide. The feed alleys in front 
of the cows were 4 feet wide, and there was a 5-foot alleyway at each 
end of the barn. The 17 windows, 7 on each side, 1 on the north end, 
and 2 on the south end, provided 176 square feet of lighting space. 
A modification of the King system of ventilation was used. 

The concrete floors on one side of the barn were covered with 
various kinds of insulators, such as cork brick, creosoted blocks, and 
planks. One-half of the cows used in the experiment stood on the 
floors and the other half on the concrete. 


THE COWS. 


The herd throughout the entire investigation consisted of 1 pure- 
bred Guernsey, 2 pure-bred Holsteins, 10 grade Jerseys, and 8 cows 
of miscellaneous breeding. The records of all the animals stabled 
under the two systems could not be used, on account of the irregu- 
larity of calving, etc. 

PRODUCTION RECORDS. 


‘The herd was divided into two groups. During the first year 
one group was kept in the open shed and the other in the closed 
barn. The second year the groups were reversed. The third year 
the groups were again reversed, which gave three years’ records for 
comparison. Owing to the irregularity in calving, all the cows have 
not three years’ records which are comparable. Four cows had two 
years’ records in the open shed, an average of which was taken and 
compared with their one year in the closed barn. Seven cows had 
two years’ records in the closed barn, an average of which was 
compared with their one year’s record in the open shed. 

Since the results of the housing are determined quite largely, if 
not entirely, upon the stabling period—November to March, in- 
clusive—only the records obtained for the five months were studied. 
. These records do not in any case cover the entire period of five 
months, owing to the irregularity of some of the cows in calving, 
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though all records come within the five months mentioned. Only 
comparable records have been included. By way of illustration: 
Cow 201 calved October 26, 1914, while in the open shed. In 1915 
she calved September 26, while in the closed barn. Therefore, in 
order that there should be no difference in the records due to time 
of freshening, records for December, 1914, and January, February, 
and March, 1915, in the open shed, were compared with the records 
for November and December, 1915, and January and February, 1916, 
in the closed barn. In a similar way other production records 
covering the same length of time in the two barns and taken the 
same time after calving have been compared. 

The weight of each milking was recorded, and composite samples 
for two days were taken in the middle of the month and tested for 
butterfat. The butterfat test of the composite samples taken during . 
the two days was used to calculate the total butterfat production for 


the month. 
FEED RECORDS. 


The grain mixture used throughout the experiment was the same 
for both groups of cows, and usually consisted of 2 parts corn meal, 
2 parts wheat bran, and 1 part cottonseed meal. In some instances 
the mixture was varied slightly in the case of individual cows. The 
roughage consisted of silage and of such hay as was available on the 
farm—cowpea, crimson clover, and red clover. 

All grain fed was accurately weighed out for each animal, and 
records were kept during the periods covered by the production 
record. The hay, silage, and other roughage fed to the cows in the 
open shed the first year were weighed out in quantities sufficient for 
the entire lot, and it was assumed that equal quantities were con- 
sumed by the various individuals. During the last two years of the 
experiment the roughage was weighed out to each animal. The 
quantity of grain fed was determined largely by the production of 
the individual cow, but consideration was given also to her physical 
condition. It was desired to keep all cows in good condition and to 
maintain each individual at a uniform weight. They were fed all the 
silage and hay they would consume without waste. 

The cows in the open shed were bedded often enough to keep the 
inclosure clean, which was almost every day. In the closed barn the 
cows were bedded daily, and bedding enough was used to make them 
comfortable and to absorb the liquid manure. For the five months 
of the year during which data were taken wheat straw was used with 


both groups. 
DISCUSSION OF RESULTS. 


The milk and butterfat production records made under both the 
open-shed and closed-barn conditions are shown in Table 1 
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TABLE 2.—Feed consumed. 


OPEN SHED. 
Cotton-| Red- | Crim- | Cow- 
Cow No. Corn | Wheat| seed | clover | son- pea Corn Miscellaneous. 
meal, | bran. | meal. | hay. | clover] hay. | silage. 
hay. 

Pounds, Pounds.| Pounds.| Pounds, Pounds.| Pounds, Pounds. 
196 158 79 TAN Faewciree 405 | 2,970 | Corn stover, 155. 
443 296 4 ( 
462 308 
460 | 306 
299 200 
446 297 
181 121 
206 166 Corn stover, 81. 
276 276 
342 255 Corn stover, 115. 
295 196 
263 263 Corn stover, 155. 
487 361 Fish meal, 63. 
448 300 
392 280 Fish meal, 56. 
378 126 
188 188 
354 118 
276 276 
654 654 
432 432 

7,478 | 5,587 | 2,849 | 2,620] 2,085 | 4,691 | 61,419 


a 
CLOSED BARN. 


USS oc oes Masia 164 164 82 134 295) Ws -cisceee 2, 700 
DEBE os). tL SSA 360 360 IRS eos Se Se Se 337 75 | 3,010 
AGEN oe ok BSS ci 362 362 232 15 > Ay (All eee Se 2, 805 Cee hulls, 138, 
- |fCottonseed hulls, 138. 
7 Bead Te A es 297 297 190 15 PAY) | Peoresce 2, 805 (one meal, 31. ; 
Bieei dette wee cha aed 206 206 HOS aes eee 236) |S Seceeee 1,770 
OR Mie a. S38 SOS. 276 276 138 124 24) on eee 2, 540 
Dee cina Leite sux si 213 213 1OGMResecsse 267i) 2 se oee 1,770 
1S Aen eee ee 236 236 TC eee Os 236))|-<cmsnm 1,770 
Cottonseed hulls, 45. 
343 267 145 72 1212 259 | 2,013 |{Stover, 115, 
Bone meal, 9. 
264 264 132 134 202i oo eaeersie 1,715 | Dried-beet pulp, 410. 
214 214 LO Te eee 295) \|Ssaenac 2, 065 
252 252 126 124 PAY Aa |e an ee 3, 150 a i 
ottonseed hulls, 276. 
276 223 171 (a ees 197 | 3,108 Bone meal, 26. , 
263 263 132 124 292)\|-ccentes 1,470 | Beet pulp, 410. 
Cottonseed hulls, 276. 
317 262 205 26 257 417 | 1,455 |} Bone meal, 15. 
Turnips, 2,655. 
265 177 SB ils cecceas|ees cance TBO Gomaeere Turnips, 2,700. 
174 137 69 '|eszesete 1 228 192 885 Stover, 102. 
= urnips, 1,325. 
204 163 B82 i oe aus) onemsane 478 900 Stover, 115. 
358 297 149 73 182 240 | 2,917 
533 533 267) \\|-Soee ee 1361 349 | 2,475 | Stover, 474. 
319 253 128 SONS ss 226 432 | 3,708 | Stover, 115, 


5,896 | 5,419] 2,950 964 | 3,520] 3,351 | 45,031 


1 Alfalfa hay. 2 Timothy hay. 


In the data of Table. 1 it will be noted that of the.21 cows kept 
under the two systems 15 produced more milk and butterfat when 
kept in the open shed, while 6 showed a higher production when 
kept in the closed barn. The total production while in the open 
shed was 34,630.9 pounds of milk, containing 1,535.15 pounds of 
butterfat, and that in the closed barn was 31,898.7 pounds of milk, 
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containing 1,437.41 pounds of butterfat. Accordingly, under the 
open-shed system there was a total increase for the period considered, 
about 2.71 months, of 2,732.2 pounds of milk and 97.74 pounds of 
butterfat, or an average for each cow of 130.1 pounds of milk and 
4.6 pounds of butterfat. The total number of months compared 
under each system was 57. Calculations from these figures indicate 
that there was an average monthly increase of 48 pounds of milk 
and 1.7 pounds of butterfat for each cow while stabled in the open 
shed. 

Tables 2 and 3 show, respectively, the feed and digestible nutrients 
in the feed consumed by the two groups covering the same period of 
time as the production shown in Table 1. Where the figures in 
Table 1 are an average of two years the feeds in Tables 2 and 3 are 
also an average of two years. 


‘ 


TaBLE 3.—Digestible nutrients in feed consumed. 


Open-shed group. Closed-barn group. 
Feeds. . , 
. Carbohy- ; . arbohy- 
Protein. ratcce Fat. Protein. dcatest Fat. 
Concentrates: Pounds.| Pounds. | Pounds. | Pownds. | Pounds. | Pounds. 
Gormvmesi:: sss. 525 aeeepe ore cere 515.98 | 5,159. 82 261. 73 406.82 | 4,068. 24 206. 36 
Wheatibrans.. =. 5222. beeper eecieee cece 698. 37 | 2,324.19 167. 61 677.37 | 2,254. 30 162. 57 
Cottonseedimealssrr:.: eee ee 951. 57 692. 31 225. 07 985. 30 716. 85 233. 05 
Tub oven eee Ge be saan coed aaccaesaBes BAS OB sales eee 13.80%)... Soe 3s] bre nek Sle tee | ee eee 
Dried-beet pulp-...- bic cmeiisla ae crete Seca lsbreiae cictae eae oe ckisee see eee oe 37.72 534. 64 6. 56 
Movers site scnesecteeenee seme ceee 2,210. 90) 8,176.32 668. 21 | 2,107.21 | 7,574.03 608. 54 
Roughage: 
Mita fa ays doe ct tse St ele ocr aaisye ee | Ae ee ieloe eae l tere cities etl Ue mremeioe 84.91 312. 39 7.21 
Cowpeaihaye- sone 22 0. sh ee eee 614.52 | 1,580. 87 46. 91 438.98 | 1,129. 29 33. 51 
Crimson-clovernhayee-.. 5-5 -cecsssee cane 202. 24 767. 28 20. 85 345. 61 | 1,295. 36 35. 20 
Red-clovenha vie see epee cee 199.12 | 1,029. 66 47.16 73. 26 378. 85 17.35 
Abana Aoh Cat: \ PR oneer ee SHE eaC DASE SOe hess seeto| eee see ti ae ileal 24. 40 - 68 
Cormistovetsc cee-c cece tone pei see 10. 63 214, 54 3. 54 19. 34 390. 50 6.45 
Cottonseed nullsea obra b cess ees see ete eye ecleen ee oe eal ceeee akee 2. 62 290. 71 13.09 
Motels cases. -eite ese as cseee 1,026. 51 | 3,592.35 118. 46 966. 43 | 3,821. 50 113.49 
Silage and roots: ; : 
Corsilage® pesaste et s c< Seas seit 675.61 | 9,212.85 429. 93 495. 34 | 6,754. 65 315. 22 
HSN wig s Bly ofa peste ese ey Ae SR CR NCR Seo fa ae | (mA Lop al [ele 6. 68 400. 80 ‘13. 36 
No) 21) oS ae is 675. 61 | 9,212.85 429. 93 502. 02 | 7,155. 45 328. 58 
Granditotales sc -son tee eae se 3,913. 02 |20, 981. 52 | 1,216.60 | 3,575.66 |18,550.98 | 1,050.61 
Pounds digestible nutrients required to 
produce 1 pound offat..............-.... 2555 13. 67 .79 2.49 12.91 -73 


It may be noted in Table ‘3 that when the cows were kept in the 
open shed they required more digestible nutrients. However, the 
quantities of digestible nutrients required to produce one pound of 
fat in each of the two stables did not vary appreciably. 
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TaBLE 4.—Analyses used in calculating digestible nutrients. * 


Crude | Carbo- Crude | Carbo- | 
Feed rotein |hydrates aaeee Feed rotein |hydrates| Pat (per 
; (ae 100] (per 100 ounds) 5 ie er 100} (per 100 | d 
Tey pounds),| P : eaandts). pounds), |Pounds). 
Corn meal...........-- 6.9 69. 0 3.5 || Crimson clover........ 9.7 36.8 1.0 
Wheat bran (all anal- Red clover (all anal- 
VOCS preted sa2 3st. 12.5 41.6 3.0 VISES) ia..! ptp atest et 7.6 39.3 1.8 
each we meal Corn stover (medium 
Gprimig) Peis. 25a! 33.4 24.3 7.9 InGwaten)Leasssaee 21 42. 4 ae, 
Beet pulp (dried). .... 4.6 65. 2 .8 || Cottonseed hulls....... Ae} Behe 15 
Fish meal (high infat). SiGe ll (Ge iee 11.6 || Corn silage (well ma- 
Alfalfa (all pualyses)- i 10.6 39.0 9 GUINEG) oes sean eos tee ik! 15.0 Ail 
Cowpea (allanalyses).. 13.1 33.7 120) um ps asses sees 1.0 6.0 2 
1 From ‘‘ Feeds and Feeding,’’ by Henry and Morrison. 
TABLE 5.—Feed cost of milk and butterfat. 
Open-shed group. Closed-barn group. 
CowNe Feed | Feed Feed | Feed 
: Cost of Cost of | Total | cost of \cost of 1 Cost of Cost of | Total | cost of | cost of 1 
Rita rough- | cost of 100 pound aeHinh. rough-| cost of} 100 | pound 
8& age. feed. | pounds) butter- ere age. feed. | pounds} butter- 
milk, fat. milk. fat. 
Meta Cope cicie ere servos $6.58 | $13.42 | $20.00 | $2.47 | $0.58 | $6.19 | $11.67 | $17.86 | $2.40 $0. 52 
Dt a a aa a 13.60 | 14.49] 28.09 1. 28 E27) 13859" |) -12833) |e 2bn9e 1.39 - 26 
Sra Nae ie caalea es ona aie 14. 14 14. 49 28. 63 1. 28 29 14. 51 11.39 | 25.90 1.30 29 
lesbo tC Oe 14.09} 14.49] 28.58 PAL 30 | 11.89] 11.23 | 23.12 1.14 Sy Hi 
See nae oe ence 9.16 9.06 | 18.22 sale 28 7.78 7.20 | 14.98 1. 08 «25 
Dee oc Sees 13.66 | 14.49] 28.15 1.39 32] 10.42] 10.88] 21.30 1.36 ~32 
Biodesign 6.55 9. 06 14. 61 2.25 55 8. 03 7.45 15. 48 1.55 . 36 
tL: SORE ee eee 6.91 9. 56 16. 47 1.47 32 8. 91 7. 20 16.11 1. 20 24 
1 pS Sees See 10. 42 13.02 | 23.44 1.41 27 11. 52 11. 94 23. 46 1. 62 . 30 
DRO ean oe nele a oe 11.26] 14.08] 25.34 1. 89 3514-16212 8.69 | 24.81 1.81 32 
22S ee eee 9.05 8. 27 17.32 1. 46 AL 8.08 8. 55 16. 63 1. 66 apy? 
DO alee ee oulescras 9.94 | 13.351 23.29 2.05 47 Ov52) |) 2s gel 22.03 1.48 588) 
Pla Re ee eee 16. 27 12. 68 28. 95 1.07 20 10. 27 12.66 |} 22.93 1, 44 20 
DP OBOE ROSE Ee ee 13.75 | 14.49 | 28.24 2.91 58 | 16.09 7.87 | 23.96 ida 34 
PES Sen a en 12. 94 12. 54 25. 48 1.35 32 12. 02 17.56 | 29.58 1. 72 - 40 
OE OL ae eee ne a 9. 96 Tete) | s1ae09 1. 20 27 8.12} 13.80] 21.92 157 -38 
£71 ee A th 7.09 7.87 | 14.96 1.70 28 5. 79 7.34 | 18.18 2. 02 Boe 
Dy aete SEC ha ee eee 9.32 (een) lae05 1. 20 .29 6.84} 10.95) 17.79 1. 48 35 
Nee nae seems ee 10. 42 L250 22. 97 2.36 56 12. 23 12.79 | 25.02 1.76 37 
Absa Sas Sastre a 24. 67 23. 61 48. 28 127 36 20. 13 16. 44 36. 57 .99 32 
Palate eite se ee eee oe 16. 30 17.10 | 33.40 1.49 42 10. 66 15.49 | 26.15 1. 63 50 
a OP Ale eee mi ates 245.08 | 264.08 | 509.16 | 1.47 .33 | 228.71 | 236.14 | 464.85 1. 46 | 32 


By comparing the data in Table 5 it may be noted that when the 
cows were kept in the open shed they consumed more feed and pro- 
duced slightly more milk. The slight increase in production did 
not, however, entirely offset the extra cost of the larger quantity 
of feed consumed. On the average the cows when in the closed 
barn produced milk at a feed cost of 1 cent less per 100 pounds than 
when kept in the open shed; fat likewise was eet 1 cent per 
pound more cheaply. 

It was observed, however, that one or two cows in each group 
were ‘‘boss cows ” when Kept j in the open shed, and were inclined to 
intimidate the weaker and less aggressive animals, especially at 
feeding time. Cows Nos. 14 and 20 were timid individuals, and, 
unlike the large majority, produced decidedly less when in the open 
shed than when in the closed barn. No doubt this tendency of the 
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stronger to boss and torment the weaker cows can be remedied, to a 
certain degree at least, by using some sort of tie on the cows when 
they are feeding. All cows used in the experiment were without 
horns; it is not practicable to attempt to keep horned cattle in an 
open shed. 

The elimination of cows Nos. 14 and 20 from the data in Table 5 
would change the results so that the feed cost of producing 100 
pounds of milk in the open barn is reduced to $1.45 while that in the 
closed barn is increased to $1.47. As regards the butterfat, the cost. 
of producing 1 pound becomes the same in both cases—32.73 cents. 

The following prices of feeds have been used in calculating the 
foregoing tables. They represent a fair average of the market prices 
for this section during the time the investigation was in progress. 


Prices of feeds. . 

Per ton 
Wirral Ve Ais TR eT Sy Te RS A OT Ah ae $33. 
Wheat rari tts. sii partis abs he ticle Ede She kit a e Iy a Ne et ees 26 
Cottonseed meal. hay yee Eg eaetecheeee & busters pace - oe eee 2 33: 
Pashemmeal se: i Pn aes ak aee sr SOeen be MS eo ne 35 
Atala WaVvite 0s och eter Meree cts er gy. Mammy ots ope: eat eee et ea r 24 
Compan, Hat ith gehen cb Opt hoger dere Woe ee SZ ee oe a 16 
Red=cloverthay 206 22s SCR Cai Pee ko) RAE. bl Ee. bees halaman 18 
Crimson-celovier hay 22). 2082 seta) eee PR We. Wee 8 ae eee 16 
Oornystoviene = estes 2k pe csa a See et peer tes Bile Ves Mine ( A Ae im Poa See Ps 8 
Copmsilaged 2. Va 28Fo LI tai ee es eee ee 6 
Beenpul pate! aS BONO hae Rie.) eae cet Seve eke pcos: Sek 30 
STARTS. hs fed? isp? lee Wem he eee eles 26 eet Sea SLAP ey, Sano 6 
Cottonseedthiilisne eh. Miah Ria Pek! <p RA: eer mele (medal eelceey sey 8 


LABOR REQUIRED. 


The labor required, aside from milking and feeding, is shown in 
Table 6. The figures in this table were compiled from accurate time 
records kept for each operation. 


TaBLe 6.—Labor required (aside from milking and feeding). 


Average per cow per 
ay. 


Labor operations (based on a herd of 16 cows). 


Closed Open 
barn. shed. 


Min. Sec. Min. Sec. 
Preparing cows fonantlaing = 58 ns). be cel ee DUN EU Se 3) 30 6 45 


Removing manure and cleaning milking barn....-... aot - 2 STS CEC Na See 4 25 3 11 
BEG Ging ees seer Seas Riee eee cs LM SI NIE east alent oh eI RS Up De See aie 2 Ue eR Sa he gl 1 18 
Total (aside fromimilkine and feeding). 5.2 tos ee ee ee Oi aan? 11 14 


PREPARING COWS FOR MILKING. 
In the open shed preparing the cows for milking included driving 


them into the milking room, putting them into the stanchions, brush- 
ing them, washing udders, flanks, and bellies, milking out the first few 
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streams of milk to lower the bacterial count, and driving the cows out 
again. The time of milking was not taken into consideration, as the 
operation consumed practically the same time under each system. In 
the closed barn the time required to perform the same sanitary duties 
described above was considerably less because the cows were already 
stabled and the time of driving in and out was saved. 


REMOVING MANURE AND FLUSHING OUT MILKING ROOM. 


The second operation shown in Table 6 in the case of the open barn 
consisted in removing the small quantity of manure dropped by the 
cows while in the milking room and washing the floors, platform, and 
gutter of the milking room once daily. While the manure from the 
open shed was not removed daily, an allowance of time required to 
remove it has been included under this operation. It was assumed 
that the same quantity of manure was produced daily by the cows in 
the open shed as by the same number of cows in the closed barn. 
The time required to remove the manure from the open shed has been 
added to the time required to clean and flush out the milking room. 

The operation in the closed barn included the time required to 
load the manure on a wagon and to remove it from the barn; also the 
time to wash up the floors, platforms, and gutters and to put the 
barn in the same sanitary condition as the milking room in the open 
shed. 

With reference to the time required to keep both milking rooms | 
clean, it may be noted (Table 6) that considerably less was needed 
for the small barn used in connection with the open-shed group. 
Doubtless the saving of time would have been even more marked had 
more cows been used. ‘The figures were compiled for a herd of 16, 
handled in two shifts of 8 cows each. With a very little extra time 
for cleaning out, a much larger herd could have been milked in the 
small barn. It should be noted also that the figures are based on the 
assumption that the manure from the closed barn js to be hauled 
directly to the field. If it is necessary either on account of the small 
quantity or because of bad weather or soft fields to store the manure 
and haul it out later, about 14 minutes should be added to the figures 
for the closed-barn cows, which would make the labor required, aside 
from milking and feeding, 10 minutes and 32 seconds, as against 11 
minutes and 14 seconds for the open-shed cows. 


BEDDING—TIME REQUIRED, POUNDS NEEDED, ETC, 


By referring to Table 6 it may be noted that the time required to 
bed the cows did not vary widely in the two stables. A few seconds 
more for each cow were required in the open shed. It was observed 
throughout the trial, however, that the cows in the open shed kept 
themselves cleaner than those in the stalls. 
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The weights of the bedding used in each stable were recorded daily 
for 3 months during the trial, and the average was taken as the basis 
of comparison. The data thus obtained showed that the cows in the 
open shed required a daily average of 8.3 pounds, as compared with 
4.94 pounds for the cows kept in the closed barn, or an increase of 
68 per cent. Cornstalks, which at times were used for bedding the 
stock in the open shed, were so nearly decomposed when the manure 
was hauled to the field that they gave no trouble in loading on the 
spreader or in being evenly distributed on the land. No doubt other 
kinds of coarse bedding can be used with better results in open sheds 
than in closed barns, which is one advantage that tends to offset the 
extra cost of bedding in the open shed when only straw is used. On 
damp, rainy days more bedding was needed than in dry weather. 
Regardless of climatic conditions, however, the more space allowed 
each cow the less bedding will be required. 

Good drainage is necessary for success with any open shed. With- 
out it the quantity of bedding required is certain to be increased and 
the comfort of the cows seriously lessened. Water from the sur- 
rounding ground must flow away from, not toward, the shed. Eave 
spouts to carry the water from the roof of the shed to a place where 
it will readily flow away are provided for most sheds. 


HEALTH AND CONTENTMENT OF THE COWS. 


There seemed to be little, if any, difference in the amount of actual 
sickness observed under either open-shed or closed-barn conditions. 
In the closed barn the animals sometimes would get ‘‘big knees’ from 
kneeling or falling on the concrete platform. This trouble was not 
observed when the open shed was used. Of the 21 cows used during 
the 3 years of the investigation two had their hips ‘‘knocked down” 
while in the open shed. Very probably the injuries were the result 
of being knocked against the side of the shed or the feed rack by 
stronger, more greedy, and aggressive cows. 

In general, little difference could be noted in the contentment of the 
cows under either open-shed or closed-barn conditions. Some of the 
animals appeared to be more contented in the barn stalls; others 
appeared to be more at ease in the open shed, while still others seemed 
to have no preference. Under open-shed conditions the cows had 
more freedom. ‘They could lie down and get up with ease, and could 
pick a clean place on which to lie whenever they chose. For them 
fresh air was abundant. Inasmuch as the closed barn used in the 
investigation was a modern, well-ventilated structure, no observa- 
tions were needed on the subject of ventilation. In many of our 
poorly ventilated dairy barns, however, the impure air would doubt- 
less be an important factor in determining the comparative merits of 
the two systems. 
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MANURE—PRESERVATION, HANDLING, ETC. 


Under the open-shed system the manure was kept in an excellent 
state of preservation until it was hauled to the land, and it also was 
handled more economically. These are important considerations to 
the farmer who hauls manure direct from the barn to the field. Fre- 
quently the fields are too soft to be driven over and at certain seasons 
the growing of the crops prevents hauling the manure to the land. 
On this particular farm it was altogether impracticable, during most 
of the winter, to attempt to haul manure to the fields. Manure can 
be preserved until it is convenient to haul it to the fields by storing it 
in a manure pit. The walls and bottom of the pit are usually made 
of concrete and it is covered with a roof, so that it has the appearance 
of a small shed. When compared with the open-shed system of 
handling manure the manure pit has two disadvantages: First, it calls 
for an increased expenditure of money, and second, it necessitates 
handling the manure twice. 


SUMMARY. 


The cows consumed somewhat more feed and produced slightly 
more milk when kept in the open shed than when kept in the closed 
barn. The increase in production was not quite large enough to 
offset the extra feed cost. 

When kept in the open shed there was a tendency for ‘‘boss cows”’ 
to deprive weaker individuals of their feed and of the normal ad- 
vantages of the shed, which resulted in lower milk yields from the 
weaker and more timid cows. 

All operations considered, milking and feeding excluded, slightly 
more labor was required to care for the cows when kept in the open 
shed. 

The manure was apparently well preserved, until it could be hauled 
to the land, under the open-shed system. It was also handled more 
economically than in the closed barn. Cornstalks in the manure were 
sufficiently decomposed to be handled successfully with the manure 
spreader. 

Under the open-shed system 68 per cent more bedding was required 
for each cow, but the cows were cleaner and more comfortable. 
There was little difference in the time required to bed them under the 
two systems. It is possible to use cornstalks or at coarse material 
for bedding in the open shed. 

There appeared to be little if any difference in the ; feu of 
injuries to cows under either open-shed or closed-barn conditions. 
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